Metabolism, distribution and elimination of lisdexamfetamine dimesylate: open-label, single-centre, phase I study in healthy adult volunteers.
Attention-deficit/hyperactivity disorder (ADHD) in children often persists into adulthood and is potentially associated with significant social and occupational impairments. It is important to understand the effects of pharmacological treatments of ADHD in adults. This study aimed to assess the absorption, metabolism and elimination of lisdexamfetamine dimesylate in normal, healthy adult subjects following a single oral dose. A secondary objective was to assess the safety and tolerability of treatment. In an open-label, single-centre study, six healthy adult volunteers aged 22-52 years received a single oral 70 mg dose of (14)C-radiolabelled lisdexamfetamine dimesylate in solution following a 10-hour fast. Blood samples drawn pre-dose and at time points up to 120 hours post-dose were used for plasma pharmacokinetic analysis of the active d-amphetamine and the intact parent compound lisdexamfetamine dimesylate. Recovery of radioactivity was determined by liquid scintillation counting of blood samples (whole blood and plasma), urine samples and faecal samples collected pre-dose and at designated time points up to 120 hours post-dose. Urine samples were also analysed for the presence of amphetamine-derived metabolites. Safety was assessed by adverse event reporting, changes in physical findings, vital sign measurements, ECG measurements, and clinical laboratory test results. For intact lisdexamfetamine dimesylate, the median time to reach maximum plasma drug concentration (t(max)) was 1.00 hour, and the mean maximum plasma drug concentration (C(max)) was 58.2 +/- 28.1 ng/mL. Intact lisdexamfetamine dimesylate exhibited modest systemic exposure (area under the drug concentration-time curve from time 0 to infinity [AUC(infinity)] 67.04 +/- 18.94 ng . h/mL), and rapid elimination (mean apparent terminal elimination half-life [t((1/2)beta)] 0.47 hours). For d-amphetamine, the median t(max) was 3.00 hours, and the mean C(max) was 80.3 +/- 11.8 ng/mL. The AUC(infinity) of d-amphetamine was 1342 +/- 216.9 ng . h/mL, and elimination occurred as a first-order process. The t((1/2)beta) of d-amphetamine was 10.39 hours. Peaks consistent with amphetamine and hippuric acid were identified in urine samples by high-performance liquid chromatography radioactive profiling. Relative to dose administered, 41.5% was recovered in urine as d-amphetamine, 24.8% as hippuric acid and 2.2% as intact lisdexamfetamine dimesylate. Less than 0.3% of the administered dose was recovered in the faeces. During the 0- to 48-hour urine samples, no unexpected adverse events or clinically significant laboratory, ECG or physical examination findings related to the study medication were observed. Following a single 70 mg oral dose, lisdexamfetamine dimesylate was quickly absorbed, extensively metabolized to d-amphetamine and its derivatives, and rapidly eliminated. Systemic exposure to d-amphetamine was approximately 20-fold higher than systemic exposure to intact lisdexamfetamine dimesylate in healthy adults. Lisdexamfetamine dimesylate, administered as a single 70 mg dose, was generally well tolerated in this study.